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Vert ahren und Anordmmg xur HeretoPunQ eines Tunnels Im SchiWvortiteb 



(54) 

(57) EiwWwnVWihf^unde^Aixxtfctunoium 
Harsteiton dm* Tunnete im ScWdvortrieb vorgescHa- 
gen. wobei zunachtf sine Mxtrtetosmascttne 1 nil 
etoem ScKW 2 und emom SchMscfiweiu 3 untar Ai«> 
achtebonrineftRrfwtQctoll aus dam &J*te c t»w tt 
3 vorgetrteben wod. Danadi wW ein aufweHbares 
Rohrsttcfc 11" durch dan berate ausgebauten Rchr- 
stang 11. IV. 11" Nndurch in dan ScNUtcnwanz 3 
tranaporSert und dort aulgeweitat Naon Arraiaren dar 
Mm*** wwd das auJgeweBete Rchrsttk* ir an 
das txftvortnebsseSge Enda <tos beret* eusgebeuten 
R o N U i a ng a 11. 1V. 11" angeseta und bairn Vortrieb 
dar Vbrtrtebsmascnine 1 aus dam Scrildsotiwanz 3 
tuageschobaa Diasa Va*fati«r*chritta wanton wto- 
derhoft. so daB »ch ain sdortiger Ausbau daa harge- 

Fig. 3 



stettan Tunnels mi einam aus aUgewerieten 
RoMOekan 11. 11'. 11". 11" zusammengeectztsn 
Rorastrang ergtot 

Etoe besonders bevorzugta Vaffahransvartante 
riant dan Tiansporl von a u lwe itoa re n ZusalinrvstQk- 

Barak* dar StoCkanten 12 zasdan ^^ n ^* Bfl 
11. 11"* aufgewattet warden und den Ftahrstang auf 
oiace Wetee xentriaran und atabrtaiererv 

Anwandung findet *e BftxUig lonigswelse bei 
dar lamgeetouorten HortteSung von r**t begettjeran 
Kantian. 
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Die EjflndunQ betrffft ah Vartahren run HarsteOen 
ehes Tunnefe hi Sche*ortrieb sowie erne Anordnung 
zur OurcWuhrunQ des VnWvWi 

Es to *e* langem befetnnt. Tunnels Im SchfcMx- 
trieb herzustalen. bei denen tin sotartiger Ausbau mft- 
tats Bnssfesn von Tutcwigen erttgL Kerzu befindet 
tich im ScWicfaanx der vbrtftogmaschhe tin TOb- 
bhgerakfeor, wether de ehzehan TOtibfcnge Im Schutz 
das ScMdariaemae zu einer lUmdMhToauwimn- 
tetzt Des Ergefcm to eh hsftu hergesteftes Rchr, 
watches aua eher Vieteahl von ehzetnen Segmental 
zisammengesefzt to 

kn Beraich oas so genenn ts n Mfcrofajno^inQ. «teo 
btfcw NnydMrtM UnWTsn wn Kanatoi to eh 
Tttbbhgauebau recht moflftch, dwn daa ZuaanTnaneefr 
zen oar Tubbhge zu aher Rflhre to vcteutomatfcch 
odor terjiQestsusrt nicht durchejhroar . 

Mchl bepehbare KanaJe. bea yi el sw s ts e Hausan- 
echloeee. laftungen nrB«-ird Ertetiaavung odor 
Var- und SrasorgurgdeitLngen. warden irnmer nodi in 
vfeten FUen ki oflener Bauwette hergeeteOL Demoa- 
genuber bietet das Mtorotunnaino ma sotortoem Aus- 
bau obar schon jetd emebtehe Morteia 

Der cofcrige Auebau wird bmm kfcn*jnrrfng wi e 
folgt erztot One Vbrtiebeineschhe wird aus ehem 
Stoischacnthenusrnfttoteatr^ 



MertonaJon des Anspruchs 1 bzw, durch one Anord- 
cwigfT^denMwIaTT^o^ArKpr^lSg^o^ 

Eifhdungsgemflfl wird bcim Vortleb alnar Vbr - 
Iri e b c rna ac hne mi ainem Schld und einem Schld- 
cchwanz zunftchst ain RonrstOoX aus dam 
Schfldaohwanx ausgeacnobea Vbm Smtwnacnt her 
wM durch doses RohndOdc hhourch eh aUareasaraa 
RohrstOcfc bis h den Schadschwanz aansportetund 
dort auf den gjeichen Durchmeeter aufgowecetwitdBS 
berate axageachobene Rohrstuck (Ha AufcreRungwbd 
anabert daa atdgewetate RohrslQdcwtd andaaeus- 
ge tc hobene Rohrtttck angesetzt und beim wertaran 
Vbrtieb der Vcftriebemaschhe aua dam Schid- 
schwanz ausgeschobert Danech wad an weftemeauf- 
weflbares RohrstOcfc durch dan durch cie batten 
gesetzen RoraatOcka pefoedetan Rohn*er*hWurchh 
dan ScWachw amt a mp onlaa dort au igawa ri Btetrs- 
ear! und an dan auagabautan Rohratang a nga aa ttt 
Diese Vertehrensscrhae wladarholan stow bie de 
gewftai htaTurgiattangeanafchtiat 

Mi dam er fh d u rq sg ernttflen Vartahren wad eh 



steal wefcher auch Krurmajngen aulwefeen tan. Die 

ainrnaJ au ag aachobenan RohrstOcfca Wefcen 

Ober dan anstehenden Boden ortfest, so daB ratafr 



ausgafahron ict wird dor TurWvortrwb gectoppt do 
VbrpreBarMI nvOd^ahran und ah RohratDck an 
daa SchBdodMenzande angeaebcL Die vbrpre6eknhoa 
achiebtcaa RdvatuoK undmHde^ 
achhe, hdan Bodan. urn dan Tunnalvc*tneb tortiuael- 
can. Durch a utaaaawaa B ra anew von wefteren 
RohrstOctan h da VbrpieOoinhea antoaht ah Rct*- 
ttnwaandaaaenSpitiaciaNtertrfabam 

Die Kraft der VtepreBehhei! wirW bei deaer. 
bekanritan vtorgahansweisa JewoOa auf das zuletzt efcv 
gacetzla RohrctOck und Ober doses hdirekl auf de Vbr- 
blab snvw Nn e, so da6 da banobgta Kraft fur dan 
Vbctiabrf*ruiierin»ndy 

anwachsander Retoung hi artoahandan Bodon rtattg 
groaar wht Jo nach Bodan b c s cr affa n ho ft ergM sich 
dahar aha manmale Rohrtange, jansans dar ah Bn- 
safe von eta annaftauemden und zu versorgenden 
Da rw a rslaao nan ncaaandg wad. AuBerdem to at hi 



geKrummte lunnala herzuatalen. 

AotQttioni^(%mmSt^6efTxtr^if^^ so 
EnTndung de Aufgabe zugrunde, eh vorfahren und 
she Anorchung rum HersteOan ahes Ifviels hi 
Schflovorheb berwtxustoflen. ml denen inabeeondere 
nfcht begehbare lunnala und Kanate ml sefcrtgem 
Ausbeu urtar VwonoiduTg der oftenen Bauwoteo aufr 69 
Ober groee Dtoanzan und gegebananfaaa mrt KrOnv 
mungan proWorrtos hergasteBt warden fconnan. 

Diesa Aufgabe to durch eh varfahren mit den 



Mnnerv Au6sfdam shd de IQr den Vor^banodgtan 
Krafte von der Entternung zwfechan der Vbrtrtebsma- 
Gchhe und dam Startschacht unabhftngJg. 

Dadurch. dafi Komptotte RohndOcto aJa Qanzas h 
danSchldscrft^verbractt 
gewonscttsnO u r J we ss sTau fg ew 
rn Qegoneatz zum betanrten TObbhgauGbau - nt>^ 
i^denAjtbaudeeTumotsimSc^ 
atauartvcf zu nanmen und audi ntoa b e g attaraKanale 
anzisartigan. 

Die ar&ndungsgamftSe Ancnhung a* DurchfOh- 
rung daa Vartehrana umfatt rvJben aher befcanrten 
VbrsiebsmascNne mil ahem Schld urrf ehem Schid- 
schwanz she tazaH von eufwenoaren RohrstOckaa 
•in Transportmrttal zum "Dansport desar RohrstOcka h 
dsn Schld schwa m. Auhwrtshrichtungen zum Aufwai- 
tan der RohrstOcka. weicha vorzugawalso an dan 
ftohrslOaVan setto angebracht shd, Aiia u ai vw i ch m av 
gen zum ftreseren der AufwaHung; wobai da Autoec- 
ahnch aj n g a n aafceamderend auagebadet seh 
tonnan. eha Pitoaoda tai nite h lufig zum Anaatzan das 
jowaBa Im SchUachwanz aulgewsitoan RchrstOcfca an 
dan berate auagebauten Rohrstrang aowie Wttal rum 
AuBsenhbon oar atrfgewettatan RohrsaXIa) aua dam 
Schfldschwanz, wefche gjaichzeSg den Vbrtrieb der 
\^>iut*ii « chha bewhean kOnnart 

Die aufweHbaren RohrstOcka beatahan vorzugs- 



ran Bandera deren Endsn etch h UrntengtrichUig 
Obertappen. AufwaHbara Bander deser Art warden zum 

Abdchtan von Lacksteflen h Kanfiten berate verwandet 
und shd betepielsweise aus dor DE 93 13 379 U1 Oder 
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der OE 44 01 318 C2 betenrt. 2w*mfiSgerweiB« 
butiM ein aoJchee Band aue tate«bs6sch verfarrnba- 
rem Material, beispielswejse aus StaNbtodv 

2*ischon dm rn kvwen dec ScMctechwanzes 
•trtgewedeten ioJ •ucgescnobenen FtohrctOcfcen, wgl- 
che dan Rotvstreng BHen, und dam ans to honden 
Bodtn vaftaaM In dar Regal ein Hngraum. Otesar wird 
zwecfert&oerwerce variant beispieteweice ma oiner 
schnefl amartenden Suspension, urn den Rchratrang 
zu ttOtzen und Urn ttr dan Vbrtneb dar Nfaftrfebeme- 
screne auGieichend Halt 2U gaban. D4e VarfQflung dec 
Rtograumt arte** wnugsweisa Ober hekficnscttsen 
amvortriabtatyawarKlanEndadM 

Urn zu verNndern. da8 gegobenenCafle vortwnde- 
naa dnXkendee Waster in das hnere dat ScWd- 
cthwames aindringan kann, und um de VarfOinw 
lor dan Fanyaum van Scfattatfnam^airsiertauni tern- 
zuhaaen. kX as vortaflheft. zwaxhen dan AuBenwan- 
dungan dar RohrstOcka und dar ftnnenesndung das 
8chloachwanzee ttnge aua gunvnlatattiadwn Mate- 
ria] anzubrfrigen. de iJch been Aurwerten der Ronre- 
lOcka an deren AiiflanwenJungen und glafchzaBg an 
dar tnneriwandung dat Schadsthwanzes cfchland anie- 
gen. Dies* Ringe korwen ertweder an dan AuBenwarv 
dungan der RohrstOcka odar ortstect an dar 
iraianaaridungdesSchldsch^ 

Die Abcfictaung dar StoBkanten zwischen den ein- 
zetnen RohrstOcken gegan drOckandes W&sser odar 
gagan da VerKHmasse kann dadurch vorgenommen 
warden. daB de toBenkantan der Rchrsttcke jeweHc 
mil ainam gumrrialasSscnen Materia} Oberzogen sind, 
so daB bairn Anselzan eines RohretOcks an den Rohr- 
cvang gumrrielastrcchec Material auf gwnrmteb- 
tohet Meters* tttBl 

BeiVerwentijrqvcrinncJfrrn^ 
nan Bandem. deren Endon rich In Unaangtrichtung 
aberlappen, fat as irerteihafl wenn zttachen den eich 
Obertappenden Bandanden jewels aine Im wesenfth 
chen oodaJ vertaufende Dfchtung angaordnet 1st um ein 
Enortngen von Wasser odor \ferirjttma^indaslrirwre 
daa Rorwrtrengs an deser Stetta zu verhindera 

Besondere >Axtefle ergeben sen. werm de aiiwen- 
baren RohrstOcka mrt eJnam Montierwagen in den 
Schidschwanz traneponlert warden, wobei dar Montier - 
wagen eine Bata^aip^o rd chtung tor die Auhearteirv 
ikftungan tragi und ml deren HHa da Rotwealcfa frit 
SchfcazJiawuaulwRetDte 
a uf wai tea ran Rohrcttcfcs ttmen berets Im Stert- 
schachi in Bngriff mi dar Bettfigungsvonfcrtung das 
Morrtlerwagane gefaracN warden. Nach dem Transport 
durchdenRor* stn »TgwirddorMone^ 
schwanz pocrttaniert Danach wad da Balaagungsvor- 
ricfttunga«Mertundo>»Ro^ 
auf ainfacha Wetea ticfierassteit. daB daa Aufweitan 
dM RohretOdw automation bzw. ferngecteoort or**- 
gen kann. 

Der Montierwagen tern da aurwaitoaren Rohrs- 
tOcka einzeln odor auch paarweise in den SchrTd- 



schwanz ftansp o rbere a Fast der geeamte Wag 
zwischen dor Vbrtrf e b sna^ad a n e und dem St artscna ch t 
kam vom Montierwagen wfihrend das At ae cfaabens 
dee ziiettt aulgewefteten RohndOcka zurOoVgatagtwer- 

5 den, so daB das He> und ) tertahren dcs Wagons richt 
zu Varzdgarungan fOnrt 

Die fQr den Botrtcb der VWuUiiigxIine nOOgen 
Varsorgurigslaiturigen Kegen im berets ausgebautan 
Ronrstang und warden ranter dar Vortnebcmaachine 

10 hergascNeppl Se mussan berate kn Stertscnacht in 
da aufweObaren RohrstOcka eingefidet wonten. so 
dafl deeufderinrwraandung das R o h rsjran g s auffa- 
gendenVeacrgungsJeaunge^ 
locks In dan ScMdsctwanz betandern. Ihn dese 

u Schaaerigkaaen zu besaMgag wkd der Monaereagen 
voneMtarwatsa mi ajner BMcfa^ variatan aaJ- 
cha da Va taoigun ce Je tooa n vor dem Mor^arwagen 
anhatturalhirawlwnwiec^atieaLSoW^ 
wattsran Roti t tOcke auch im emgattdettan a«tand 

ao bah tn cterungsirai dutxh dan Rohnrtrang Nndurch trans- 
porttart warden. 

Weaara Vtartefle ergaben sioh. warn der Montier- 
wagen im 3chads«hwanz an eina An do c k s t al io n dar 
\fortriebsme3chine angekoppet wad: rterdurch wild 

29 der Mccrterwagen in retatN zum Schktechwenz daft- 
nierter Is®* test mrt dor >Aytn«bcmatchine V9rt>jndan, 
bevor de /WwaJajng dee Rchrsttcta arttgt Oie Posi- 
tkx^einrichtung kann der A r tdoc ka t aten zugeordnet 
sain und auf cfiese einwiften, so daB ein ganaues 

30 Ansetzen dec nau aufgeweitBten RohrstOc** an den 
bereits ausoetoauten Rohratrang temgasteuert bzw. 
automattach sichergectolt 1st 

Die Andodctation bietet weterhin de Mog6d*eit 
dan Montiarwagen Ober geeignete Kupplungceiamenta 

as an da VanargungalaHungen dar VortnebsmaecHne 
anzuschBaBan. Ober de Andockstaflon kam brfspteb- 
weisa der Ansteuerimputs ttr de BettfgjmgGvcxTfch- 
kjngen an dan Montierwagen waftargajehet warden, 
Oder deser kann mil Saw, Onjde^ HydauBkOI Oder 

40 dergleichenlOroTeinifo^Mc^ 

lung und Posiaoniarung des RohrstOcka vomandene 
Mechanic vereorgt werden. 

Bne besonders bevorzugta Weiterbldung des 
erfna^gsgernaBen VWahrena bectoht dam, daft 

43 zittatzach zum aufwei toa ren Rohrsttkfc jeweile ein 
Zu aateo hf aax k m dan ScNktschwanz aanaportiert 
wvd. watches nach dam Aufwettaa Meaeran und 
Ansetzen dee RohretOcka an den bereft* aucgabautan 
Rohretang in dan Bereich dar 6*o8kanta l ew sch en 

so Rohn^undRohrsaarigveityaxttu^ 
tetweUbisesanoVk¥wnwancajngdesRo 
anfiegt Danach wvd da Aufweitung des Zusatzrohr- 
alOcks anaaanl 

ZweckmaBigerweise wW zum Transport Jewels 

58 enec RohrstOckc und eines ZucalooliUOcks ein Mon- 
aarwagan vanvendet. dar de beiden Telle zusamman in 
dan Schddsohwanz transportart. dort zunachst daa 
RohralOckaufweitat aireberl undandenbereiteausge- 



3 



5 



EP0681359A1 



5 



, und danach das Zusatz- 
rohrstuc* h Porifcn bringt aufw^iet und anetiart Erst 
i wird das Rohrstuck 




ante entstaht sin Rotis&ang, der am 
tetztan RohrstOckan beeteht 
VertaralunQsetDfl zwiachen rwci benschbarten Rohrs- 
tOckan Ober ein m dan Inrannandungen better Rohrs- 
tocke zu^aich angepraOas Zu satzto h istu cfc vwtQ^. 
Pisses Zunrtirohrtfuckkafwitfacn^ 
tichen Rohrstod* auegebadet sain, so da8 eich en 
Ergabnis ein doppehwnclger Rotvsfcang ecgtjt tan 
Material zu eptren und um Mem ttflmryungsraden 
dee Annate ai emtigPchen. sind da ZusatwotastOcfce 
verruga**** daudfch ttrzer alt da afganHChan 
RohrstOcks ausgebldel 

Die aaatoonrelOcke bieten dan groOen Mxtai. 
da8 eta da Jewels banachbarten RoMOctozanoiaran 
und m tvar Lege zodnander stabfisieren. Deneben 
dc*aan*»(*ttdurchdwRorirt^^ 
stranQ nach tu6an ab. auch worm KrCmrnungen oes 
Tunnels zwischen dan einzetnen RohrstOckan Fngen 
arzaupan. 

Das geeamte erffrJungsgernaBe Verfahren zum 
Herstefen etnas Tunnels im ScWdwortiab Kann temga- 
stauart ertdgen. was for nicht begehbare Kanale von 
gr06ter WkJutJytoft isL 

Naban den vortsilhaften WattartAjungen daa 
•rfindungsgamflBan vertahrens, da skt» in denAnsprO- 
chan 2 bis 14 finden lassan, argeban rich vortaViafte 
^jsgeetattungen dar arfindungcgam&Ban Anordnung 
sua dan AraprOchan 18 bis 29. 

Ola Anoidnung zur DurctrfOhrung das Venahrens 
ham In sto a sond e ra asian Monaeraagan umtassarv der 
sine BatftSgungcvorrichsjng tor da JuWeirinchttfv 
gan trigt. wobei deae im wasendchen aus inindastan* 
atom Drehwerteeug besteht, watches sfch bean Auf- 
wetan das RohrstOcks im BnpH mtt einam Rttzat der 
Aufweitemtaung bafindet und anhabbar soaria 
abaanM»ausgeb^tstDasgar«nrteRitrald«rA*jl- 
wettakvfcrtung kann also Gchon Im Startschacht auf 
das vorzugweiss nach oban gerichtete fre hwe r k za u g 
auJgesetzt warden und wahrand das Transports das 
t R oh ntf Qckeiislcfseamlni BngrM fatatoem 
i im 



zunftchst ein RohrstOck in dar oban baschriebenen 
Weiss aufgowarW und an dan berate aucg ab au ta n 
RdimngengesetzlwttdeaSodamfcam 
BeBtfgz^gswcrn^raung tor aai Zk aaterohrstO ck aneang 

9 dar Rohrachse wrschdben und das ZusatzrohrtiOck 
matets Anheban dar z u gahflrigon Be ta Bgung stt yn ch - 
tung an den GchefteJ der ewemvandung daa Rohr- 
strange a ng ete fll und a uftjcwoltnt warden. 

Das erfrdungsgemaBe Vartthrsn und da Anord- 

to nung zur rxrehfutwung das Vertahrans warden imtol- 
genden durch aai AuBa^wurgezjel^ na^ ertautart. 
Diasas wad anhand dar beigengten Zekftnungen 
beschrieben. Es zetgerc 



Earn sartSchen 8chnAt durch aha Vbr- 
aiabamascNna mft dam Madaran Endadaa 
i Rohrsfirangs; 



is FguH 



Rgur2 dasDataa daus Rgur 1; 
Rgur3 



Bgur4 das Datai N aus Flgur 3 wAbrend eines 
29 nc^spatBranvartahrensab6cnriate: 

Figurs aai Schritt enflaig der Unia V-V gemAB 
Rgur3; 

so BgurS ana perepaWivfecna Stoa ainos Montior- 



Rgur 7 



RgurS 



ainen AbGcTrifl mw& m* der E/fndi#^ her- 
gastanan, racfi Daganoaran nans*. 



ama Oarstaflung wis Rgur 1. Jadooh 
andaran Ata^Dhna^abaa^aals. 



Ola In Rgur 1 dargesteWa Martrlabsmaschlna 1 
umfaBt Binan ScW 2 n* einem rajchtolgortton Schid- 
firtwraru 3 urri anam Schn^ckad 4, wettx* mil Hart- 
metatwartaaugan 5 versahen ist Dar in einen 
&acherimjn6getangerzteAbrm*nwWub^ 
dartaftung 7 in dan (nicN f 




la^lawdaaDiahwarKzaizj an gahobanww^ 
daa taa daa RohratOck im Scnaaal daa 
Schadscrwanzes anBegt Detach kann das RohrstOck 
durch avdaches Drehen des Dratwortaeugs beHnda- 
rungsfraj autgMrefteC waidan. 

Zur Durchfuhrung dar Verfahrarisvanants. wafcha 
mrt Zusatzrohrefflcken exbeftet vartogt oar MortSarwa- 
gan vorzugsweisa flbar rwei Bata^gunga^orncHungan. 
da unabhangig vonainander betftftyber. urabhangig 
voneawder anhabbar und absar^scatepaganain- 
andor ve rscNebbar ausgebfldet Bind Hierdurch kann 



.IV 



Die VbrtrfabemassNna 1 1st mttata Glauerzyfindem 
8 Jenttar. On Drahantieb 9 arzaugl da lOr dan Bohr- 
¥ortriab notwandga O r e H bewag u ng. wotangagan da 
Vbraiebakraft mittals Vbrtnabazyfndam 10 
^wak^tichaufdemdurehdaRcmtOckon. 
und 1 1" gebddetan Rohrstrang abstotzan. 

An dan Stoekantan 12. \Z zwischen dan ainzasien 
Rohrstocfcan 11. tVund trsWandenlraian^ndun- 
gen dar Rohrsttcke 11. 1V. ir afllegende Zusatz- 
rotwstOcka 13 und 13* angaordnat welcha dan 
Rohrstrang stabffisiaran und gagenairidaigandas\Mav 



D»Vbrtnob6zy«nder 10 stOtzon sich rrtt iiren Kd- 
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beratanocn 1 4 auf oner Druckptatte 1 5 ab, welche w»o- 
ckifVTi«id»myorti«r^FW«tO<*11 miiegt 

WWterhin richfcar sirxi elne Posrtortereinricrtijng 
18, welche mH einer Andoctetafion 17 a gawmen wim 
torn* VwLoryunosIwtunoen 18. Haiteptatten 19 und 
FOrvwgsscttenen 2a Die Ration deser ltd* wW 
cpfit* ertAutart 

figur 1 und Rgur 2. airta vergroBerte Darsteflung 
des Datais II cut Rgur 1, xaigen don Varfervensab- 
schntt. to dem das AiaecNeben etnas RotvstOcks 11 
aus dan Settkfcch«anz 3 beim ^efctuettgen tortrtcb 
dar VbrtnebsmascMne 1 enoigt Htrzu 1st in Rgur 2 
d«u»^ru«^w*»«^<^Ko*>«««»^ 14 ^ cter 
Dnjcfcptatte 1* und tea rich auf dam Rohrstoek 1 1 
afastOtzt An dor StoCkanta 1 2 iwischen dam MvstOcfc 
11 und dam Rohrstoek ir stetdas ZiisatzmrvstOckia 
B^T^dttRohrtt^11irtdBiaaalm*¥»tOcfc 
13, rind vor dam AuBtcNeben auJoewartet, pcaftiontort 
undasratiertworden, 

SowcN de Rohrsttcke 11, 1V. 11" alt auch de 
Z usa i x io h i tf OrJoi 13, 13* bactehen aus StahUachban- 
dem. wricne rich in Uiiangsxrtuno obertapperv Die 
tm Obertappungsbereich euBaftfegenden Bandandan 
dar RohrctOcta 11. IV. iriragen ja zwei Rteet. cfa in 
JeweSs ainan xartnstarigenarlgen Schitz tm Innanfie- 
Qandan Bandanda atngrrifan und nit desen zusam- 
man da Aurwefteir»ichiunQen2l Mdan. Ourch Orahan 
dar Rteal warden die beiden Oberlappenden Bandan- 
dan oaaenenender vorschobea was <fie Aufwertung 
dar RohrstOcfce 11. 1V. 11" btmfo. Auch die ZUeaiz- 
rohrstocke 13,13* rind nit adchan Aufwe rt eirwicrrtungen 
21'venahan. 

Die AuBenfcantsn dar RohrstOcfce 11. 11' traoan 
rincsurtaufanda Dichfcrofia 22, 22*. mttets wrichen 
de StoBkante 12 abgedchtet wirdL Die DicMwirkung 
wfaddurchdae AnpraEsandaeZu saliiuUrtO cfca 13 an 
de iwenwandungan dar ftohrstQcfaa 11 und IV im 
Berrich von deren StoBkante 12 noch erhoht 

Die Dfcrtsxofla 22. 22* rind auBen rrH rtigstimtau- 
fenden Dfchtfippen 23. 23T versehen. watche da Funk- 
lion von DicMringen Obemehrnen. We in Rgur 2 
•rrichtfieh. vertandarn dtase Dtchoppen 23. 23'. daS im 
anstahandan Bodan 24 gegebenentoJto vwtrandenes 
drOcfcendee Waster zwaxhen dam durch da Rohrs- 
ttcke 11. 1 V. irgabadatan Rohrstrang undder Innarv 
wandung das ScMMacfiwanzae 3 ins trviare dar 
VtortriabamaschkiB 1 drciingen karat 

Dar xwfechen dem Rohrstrang 1 1. 1 V. 1 r und dam 
•nstarwnden Bodan 24 vefclefeer^ Rev^ » *W 
rrdleirw durch InjeWonsdOs^ 
P «raiCfi27veimD«kij e fcfar^ 
ichamtfiech cergestBDt rie befndet rich zweckmaBi- 
gerweise im Baraich das pcravortria tosa bgcwandtan 
Eride6des$chidscri*«rttes3. 

1st in dan Rguran 1 und 2 dar Veriaraertsabechritt 
dargastaft. in wefcnem de Ujrtiebsmasctane 1 vorge- 
triaben und das zutetzt angesetzto Rorrstuck 11 aus 
dem SchJdschwanz 3 ausgeschoben wind, so zeigt 



Rgur 3 den VertshranGatechna. in dem tin dure* don 
berate ausgebautan Rohrstrang 11. 11* 11" Nndurch 
transportiertas flohrstock 11" an Scfwdechwanz 3 auf- 
geweftet und an das RorastOckll angesetrt wWL Die 

5 Vbrtriebernescrine 1 stars dabei salt de KofcenGtan- 
gen 14 rind in de Vortlebszyinder 10 rinc^tshran und 
da raucfcpiette 15 tst vom RchntOdt 1 1 weggazogaa 

Dw cieu in dan ScNTascrMsra 
stock 11"* «t jusammen rril ainam ZusatzrohrstOck 13" 

to at<eiriam(Wer¥erairtaKrsdBrQ 

28durchden Rohrstrang 11. 1 V. irrAxJurchtarcpor- 
fieri voden. Dar Monf arwagen 28 ist nun an der 
AndDekstatonl7aiiQ«teppe n undO^ 
mfctttL^ 16 In Posftion gebracht wcrdea Des Ftohr- 

is s^irf^aufrweiBeta^g ^ iia ^ igaii29f0r 
de beidan AuavriFaMchtungan 21 aut B>enso fiegl 
daa ZuaatzrohrstOck 13" auf eher BataJg u ngsvorrtch- 
fessj 29r tor de /UweastarlcMung TV aut Wa Bettf- 
gur^svorricriBjngen 29. 29 bactehen im w e senfch a n 

to ausDrriTw^ta«ugan30, 3tf. wafct^tWiimBngrWmrt 
den oberbeechriebenan f«zeln der AutweltBlnrtcttun- 
gen21.21*befindan. 

KeBeta^sigsvcfTicht u ^ 
11- rind rinem vordaren Arbetetisch 31 daa Montier- 

25 wagans28ziK*0criM:siarintfartrie > ^ 
bar ausgebadet Die Beltfgur^ewicritu^ 
Zu satoo h rst Ockirsaitauf an»amabera^anhabbar 
und absenkbar ausgefcadeton hinteren Aitoetetisch 32 
des Morttferwagans 28. wafcher retaflv sum vcrderan 

do Arbeitstis<^3l veiscrtebbartt 
pe^a^gadeutet 

Sowohl dar voidere AibeftstJech 31 ah auch der 
rirtefoArbe*tsti«h32de8Mon^ 
Qbar \%rsp»iuyfjndar 33 und 3T. wetohe brim ttans- 

x pcftdaaRdvsttcksirurslteZusatzra^^ 
eWwrstalan, dafl da Drehejerfaauae 30. 30* fcn BngrW 
ml den jeweiagan AUwei lri rwitfisjrigen 21. 21' btaben. 
Zum Anheben der BaCia>*igs¥onkt<ungen 29» 27 
warden de varspannrytinder 33. 33* eingezogea 

40 Dar MortiarwaQGn 28 worst neben War nichl sicht- 
baren Radern, welche den McnTfcn«gan28g^gandBn 
Rohrstang 11. IV. 11" abstOficen und vor dam Rohr- 
stock 11" bm Nntar dem ZjBttzrohrstOck 13" ange- 
oidnet rind FOhiungsrAder 34 aut welche in den 

45 Forvungsscrter)en20tBu1aaDie^ 

aagen de Va rsorg ur tg rie fajngen 1 8 mfttria m regalrnfr 
Bigen /Mjstanden vcrg^sehanen HaftariaSen 19. Balm 
Verlahran das McrrtienMegens 28 im R oU saang 11.1V. 
11- warden de FohrungsscNenan 20 aulgrund dar 

so F0hrungsrader34angeri*)eaw 

plaftan 19 im Ergabnts auch de Versorgungrieitungen 
18 im Bereich des Mortaarwagans 28 angahoban war- 
dan. Die Versergurigsleitungen 18 steflan debar brim 
-B^nsport des RohrstOcks 11" und des Zusatnohr- 

55 stocks irkemHndarras dar. 

Rgur 4 zeigt das Dalai rv aus Flgur 3. iedoch wah- 
rend eines ge^enober Rgur 3 tp«aren VerWwsab- 
schnrtts: Oas Rohretock 1 1" wurda bererte aufgewatel 
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und an das vorders Ende des R o hr stra ng s 11. 1 1*. 11". 

tngen 21 find setostefTCtiertna; codaB cSe *jfwertir>g 
dauerhaft 1st Die P i ahwer tae uge 30 da* vorderen 
Afbetetischec 31 sand bereds wwder aingefehren und 5 
racM mehr im BngriR n* dan RHzalnderAurweiteinrich- 
tungen21. 

Dar Nntere Aibeitsesch 32 wurde reiativ cum vor- 
daran Mxiwttch nadi vorna verschoben und hier- 
durch daa ZusatzrchrstOdt 1T in PosrSon gebracht *o 
Oat ZueatzraNs&jdt 13" befindet rich nun im Bereich 
dar Stoflterts 12 zwischen dam RohretOckll unddam 
Rohnn^1irDufdiAnhebande6Dien^artaauos3g 
m dan Scnatal (tea Rohrstranoc 11. 11" und Onanung 
dot Rftr»te der AufwedeimcMunQ 21* wird das Zusafr- is 
rotmudc ir aulgeweaet und gegen de foenwandav 
gen daa Bohrstucta 11 und daa RohTStude 11" 



Rgur 5 zeigt ainan Schnftt anttang bar ikie V-V 
gemaB Rgur 3. Au8enfiegend erksnrtt man dan 20 
(gaachnttanen) ScMdschwanz 3 und In Drauftfc** das 
FtahnrfO* 1 1 und daa ZxjMtexyhrs&ck 13, wefche dae 
voders Ereie des borate Busoebauten Rohrstrangs W- 
dan Daa mil dam Montierwagen 28 fransportferle Rohr- 
studcir Istebentefeln Drauh^ dargeeteBt. wobei 29 
zu ertannen ist daB as zwai Obertapperrie Endan auf- 
waist und durch eine Relejrvbewegung <*" l*** 0 
Endan aufgewaitat warden kana 

Oar (varaWacht dargestatla) Monti erwagen 28 
umtaBt naban dan bereits bacctwiabanan DrenwerK- x 
zeugen 30. dam in deser DanrteBung alein sicttberen 
vorderenAibet8«tedi31 unddan Varapannrylndern33 
einGestafl35.watheseirwrs«rtedfeAA^ 
32 und andererserts de (in Hgur 3 r*tt ertwrmbaren) 
R**er36tre*ri»^weld»eididerlta^^ * 
28 Im Rohrstrang 11. IV. If Wn- und 



firtsport geben. 

Dqr hrtara *be*s*sch 32 das Munfiejwagens 28 
ist mrttete Uartahrscttenen 38 und Ungpctan 39 
ItagaeracNefabef cut dam Costal 35 beresbgL Er tragi 
•in Orahwsflcraug 30*. wWw im Zus a imwrw i ten 
mil den recto und Inks angaonMan Varspennzyfn- 
dern 33* das abertete strichpunWtarl angadauteta 
ZusatzronrstOck ir hail 

Hrttsf dem Zioatzrohrstuck 13* ist daa Gasiat 36 
daa *tantlerwe*ens 28 ml zwai abgewWteRen Radem 
36 vadunSaa we«d» aui\^ 
rachtauf derCbermcheder twartaandung des berate 
ausgefaauten Ro h r sttan g s TI. 11*. 11" abrotan. aanso 
befriden alch vcr dam RohrstO* 11" zwd ebgewJn- 
ktfte fttder 38. Zwischen den bciden vcjrderen Radam 
36 ist alna KjupUv fc wmcttung 97 zum Antaspati 
daaMonaamaoar»28andtaAndodartato 
1 



Amwrdaran&xtede*Mori6erwagem29«e^ 
KuprJungsvorrktaung 37 zum Antoppaln an Ola 
AndocKstotion 17 dar Vonrtebsmaschine 1 angeon±iet «o 

Vvertarhin ist n Bgur 5 gut zu arfcannaa w* die 
Fuhrungsradcr 34 daa Mcrtferwagena 28 m den Fuh- 
rungascHenen 20 tauten, weiche irBetederHalleptote 
19 cfa Varsorgungstertungen 18 untar dam Monierwa- 
gen 28 anheben. 45 

r^BzdtfeinepenjpeWrfscr* 
Bek»>efc1fresienMorftJen^ 
ainar vereintedtfaren Form) in dan Rgunm 3* 4 und 5 
dargaatatt 1st M dam Qaatal 35 ist ain vordarar 
Aibefetfscn 31 angaordnat weicher zwal Drahwerk- so 
zeugedOakBet&tigungsvcrrk*^ 
•McMungan 21 dar Ronrstud« 11" Wgt AufcSasan 
Drabwerloeugan 30. welcha anhebbar und abaenkbar 
^^y^ariot ek*i infin thk*f*M*ten anoedeutetea 
RonrstOdc 11" aut Dar voider* Arbaftstisch 31 ist a 
rechts und Inks m* Varspanrtryfindam 33 varsehon. 
wetoha dam RohrsOck 11" Im Zusanroanwirkan mt 
dan Drehwartoeugen 30 einen sicheren Halt fur den 



Die abantels am Oastal angabracttan FOrv 
rungartdar 34 tauten in dan Futvungaachianan 20. um 
ctesa njaarrmen m» den (Ner nfcN dargestetten) Ver- 
s« »figsW h aigen 18 im Barak* daa Monberwagens 

28anzuhabart 

Rgur 7 sttaaflfich zaigt eineft Abschnrtt das im 
enlrdungsgernaSen Vertehren mil dar erflndungs- 
gamftBan Anadnung hargestealan Rohrstmngs 11. 11'. 
11-. 11- M«durd«Vocnenen Urfan ist angadautat aaa 
die ZusatzrorirstOcfca 13. 13* und 13" jewels tmernafc 
dar Ronrstocka 11. IV. 11". 11' sftzen. In cfieser Oot- 
staiung wad lamer deutfdi. daB <H Dichffippan 23. 2T 
dar Dichtprofle 22. 2? ab umtaufcnda Dichtrfnge wir- 
ken. 

bi Hgur 8 ist ain andares AuslQhrur^Bbefe^ einer 
•rfkidungtgamadan Anordnung artsprad>anddarDaf- 
ataaung von Figur 1 gexeigL Die VVtiebsnmacnine 1 
rJeeas /kjsWhrungribeispiei* araMt efci T da cJ ayt ol 
4aweW»imwessr<Bchendur^ 
hk*ohr 41 und am gaganObar dasam toaxiaJ var- 
GcMebberen rravohr 42 daa Schldschwanzes 3 
gebldel ist Um da Varschiabung das HOsrohns 41 
gagandasfrwiaraorr42niilmacr^ 
da FOnJartartung 7 mit eJnam Westapabschrttt 43 ver- 
sahen, 

DaaTalada^40wirddiwhTatas^ 
<^sichrr«^vorderert^45amvorderenTea<^ 
Vbr%tebsrnascNne 1 eowte mJBdahtntararUgar46am 
rameren Toi dar Vuib la uui asd ine 1 abstOtzan. aua- 
eeiandergesdwban und wiadar atngazogaa Var dam 
Teledcptai 40 varfOgt (Sa Vortrtebsmasctiine 1 Qber 
ee^e Aroahl veri vorderan Varspar^ 
spraohander Wase befaidan ddt aud» NnterdamTda- 
ckoptei 40 urrtangsvarlaai Varsparwiainhettan 48 an 
dar Vbrt ri ebstna sdsn a 1. 

Die Varspannetrher ten 47 und 48 bastchenjeweit 
am zwai Hubzyfindam 40. rrattais weJchen ja am 
Au6enwandabedTn« 50 in den umgebenden Boden 24 
gedrudd und aus desem w^ harttogez^ 
den kana Dureh aba«hselndes BettSgen de- vorda- 
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ren Vbfsp«nneinheften 47 und dor 
VerspemefnbeKan 48 und trA darauf abges&nmtan 
Bo- und Auszietitoewegungen dor Teleskoazyfinder 44 
ergft* skt) eine wurmartge Fb r f jew o g un g dar tt*- 
triebsrrastnine 1. sodadstchdesefOrden Uortriebim 
wMntSchvi nur gegen den anstahenden Boden 24. 
und nfetrt gegen dan ausg eba uten Rofrstrang 11, IV, 
ir.n-ebstotzt 

Da* in Figur 8 gezeigte Ausfonrurvsbdspial oiner 
erfadungsgernftBen Arotfrxmg ermOgQch) also elnen 
tanSnUarOchen Vbrtriefc wahrend bn Schute des 
Scrwotcriwanzec 3 dar Ronrstang 11. 11*. If, 11" 
hergesteft wvd. 

Unter Bezug auf de Figuren 1 bis 8wfcd nochmate 
auf de F unWionsw a fea das dort oazeigtan Ausfflh- 
rongsbeispiets eingegangen: 

ton (richt dtegattaRan) Samchat* warden em 
aufwaifbaree RohrstOck 11" und em ZuBrtzrohnflOck 
IT auf (fa Drahwartaeuga 30, 80* de* Monrkrwagens 
28 aufgeeetzt und mttets dar vmpanroyfndar 33, 33* 
aul dam Monserwa ge n 28 varspannt Dam wW dar 
lltantaarwa^aBdurchdwr^ 
stang. 11. 1t\ 11"Nndurchbis in dan Sdwdschwartz 3 
dar Vbr ti ab em ascWna 1 verfahrert Htobei stow ar 
sicn mmete vier Radem 38 an dar kinanwandung dec 
Rohr st r an g s 11. 11*. 11" ah. aectaaSg warden de 
FQhrungucfvmn 20. und mi <*eten Obar da Ha*e- 
ptatlan 19 de Vareocgungs *a ftungan 18. rrittats dar 
FOhrungsrader 34 vor dam Monf erwegen 28 angeho- 
ban und Writer desem wieder abgeJegt 

Paratlel m desem Vorgang wad de Uortriebema- 
ecttrte linden Boden 24 gaWebenundfiMchzaWgdas 
zuleW angeseWe atrfweHbara RohrsiOck 11 aus dam 
SchidKhwanz 3 ausgeschoben. Mam etc* <*a \tor- 
trfabazyfnder 10 Obar de DfudvUtt* IS aufdemRohr- 
attok 1 1 afaamzan (vgL Figur 1 und Figur 2). 

Nacndamdas Rohrstfk*1l rahazuvctstancfigaus 
dam Sdwdscnwanz 3 auagaachoban «t warden da 
Kobenstangen 14 m da Vbrtiebszyflnder 10 amgetah- 
rmderBohrvt^abwtdgeste^undderMorferwa- 
gan 28 wfad fiber <Ss An dodBJtt fion 17 an da 
VbrfriebsmascNne 1 argetappeft- Mttata der Posibo 
nieraWehfcjr^l6wWdarMontteni«^ 
niari dad daa auf dam Monlerwogan28tan6porterta 
tohrstock 11" nach dam MmSbm an der vorderen 
Kama daa RohrstOoks 11 erdegt (vgL Rgw3). 

ZumAufwcttBndesRorireaxton-werdenda^ 
dan Dranwarkzauga 30 daa vorderen Arbeftsferfiee 31 
daa Morterwaoens 28 angahoben, bfs tfr» noch nttt 
Rohrstock 11 bn Schaftal daa Sctw* 
s 3 anfagt Dann warden da fr ehw o r tao uge 
30 betafigl so <taB da ^ifwefteeYlcMungen 21 das 
RohrstOck 11"" aufwertan. Nacndam da Dtcntilppen 23 
dar Dichtproft* 22 rundum an dar Innanwandung des 
Scrwdscnwanzee 3 anlegen. wird da Aufweilung arre- 
ttart-wasameinfechstandurehoiriesw 
AuN^eirvicfitjng 21 ertoigt - und die Drahwartaaugo 
30 warden wieder abgesenkt Sodann wtod der Wntera 



ArbeitstiBCh 32 des Montfenvagens 28 nacn vome am 
vorderen Arbeasfach 31 tin bawagt urn das Zusatz- 
rohrstOck 1T in sine Position latscfcen da RohrdOcfca 
11 und 11* zu bringen. Daa Drahwar tea ug 30* wad 
angeriobeabisdBsZusalzTorwstQcfc 
baiden RofirstOcke 11 und 11" sftzt wonach das 
Z ublao h UO dc 1T durch Baatfgan daa r>ahwerk* 
zeuga30*au1ge«retetwird(vgLRgur4).D<eAi;^^ 
das ZusalzrorvstOds 13* bewirfd aina Zanfrisrung und 
aabaajanjng der baiden RprwaXlaj 11 und 11" aoeaa 
aina vaibaaserta Didewirtarg dar zwischendasanle- 
gandan DicHproraa 22 und 22*. 

SchBeOach wd audi daa Drehwartoeug 30* auf 
dam Wnteran Arbeftatecrt 32 des MortlowagenB 28 
ebgaaanM und dar MonfJerwagan 28 wteder zurOck in 
dan Ska1 sc had< vartahren. Dar Wnab karwi berate 
wiadar eufga riomm a n warden, wflhrand dar Monflarwar 
gan28duwJidanraihrstrang 11. 11*; ir. 11" nrtckh 
den Startschtcm HufL Wa MirtttbszylrEler 10 stotzan 
etch dm Obar de Orud^falia 15 auf dem neuainga- 
faracNen Rohrsttck 1 1- ab. Oar balm AusecNebendee 
rieu eir^ebracrrten Rorvstt^ 
raum zwtechan dessan AuOenwendung unddamansta- 
handan Boden 24 wad mit ainar schnel erhartenden 
Suspension varpraSt umden Rohrsirang 11. 11'. 11". 
11"*zustabiC6taran. 

Das in Figur 8 dargastantt Ausfehrungsbefepiel. 
oteslchvondemabenbescfvlebenen AasfOhrungsbel- 
spiel ufttarschaJdat. ermogCchl ernen uritenVachunga- 
treien Mortriab. wShrand da HarstaTajng das 
R o h rsW ga 11, 11*. 11**. II" ^aichwoM in der oben 
beschrtebenen Wefee erfofgt denn de NforWebsma- 
acfwie 1 slOW sieh im wesantfchen rnfcete der Ver- 
sperwiartwiten47.48gagandanBoo^24abL 

Z usia ww t O Okmg dar Bezugcetenen 



1 
2 
3 
4 
5 
8 
7 
8 
9 
10 

ii.ir.ir.ir 

12. xz 

13. IT. 13- 
14 

15 
16 
17 
18 
19 
20 

21. 21* 



Scrftf 



Hartmetarrwerkzeuge 
Grecherraum 
FOrdarieitung 
Stauarzyander 



>A3rtr1abszyandar 

Rohrsttck 

StoBkanta 

ZusatzrohrstOck 
Kdbensfange (wjn 10) 

Andodctajfon 

\fasorgung de ftungen 

Haftapuman 

Fuhrungsschienen 

Aufwefteinrichtung 
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22,22 

23. 23* 

24 

25 

26 

27 

28 

29.29 

30.3a 

81 

32 

33.33T 

34 

35 

36 

37 

38 

3d 

40 

41 

42 

43 

44 

45 

46 

47 

46 

49 

50 



Didtiprofl 

moon 
Ringraian 
fcjefcticirttditea 
Suspension 



in Ifotajajarichtung jeweilB Obertappen. 

X Vertahren nvh einem der AnsprOche 1 Oder 2. 
dadureh go to rw ze tar in et. daB rich eHNfcytnetoa- 
5 mascrmne (1) Br dm Vortrieb jewea* auT dem 
niem an dan Rcrritrang (11. IV. 11") i 



Bfltttigungsvcrrichtung (fur 21, 
211 

Drehwerkzeuge 
Mjetefecri (vordorer) 
AfbeSstiSCh (Nnterer) 
VerspannxySrder 
FDhrangsnlder 



4. Vertahren nach einem der AnsprOche 1 bis 3» 
to daducch gekennxeichnot, daB steh de Vbrtriebe- 
mascNne (1) fir den Vortrieb fcn umoebenden 
8od«n (24) abstOtct 

SL VWahren nach einem der AnsprOche 1 bit 4. 
t f oadureh c^kennzelchnet, daB ah zwwhen der 
AiiBen««jur^de«Rorr«Jnwv(11.ir.inund 



tOjI^jtagsttrrtchaxig 



Toietippopccrrifn 
"feiestapi ytnlor 
Laoer (voider ee) 
Lager (Nnterec) 
Vanpemeinheiten (votdere) 
Verepanneirtheiten (hint ore) 



f. . Vertahren am Herstaften dries luraiete im Sche> 
vortrieb nit Wftende n Nfrrtarronaachrittan: 

(a) Vbrtrieb etner Vcrtrieb sn ^ s chine (1) ml 
einem Schid p) und einem ScWdschwam (3X 

(b) Acectteben eines Rohrstucte (11) aus 
dem Schftfcch*anz (3) bein ttxtrlebL 

(c) Transport eines airfwoitwan RchrstOcks 
OH durch den berads ausgebauten Rohr- 

I (11. IV. 11") Wndurch in den Sena* 
t<3). 

(d) AuMtan des eutweitoaren RohrstOcfca 
(11") lm Scf*decr*e» (3) und Airaflaran der 
Autoafcaej. 

(a) Ansetaen des aufgeweitaten RohnrfOcte 
(11") an daa borvvorttebtMtfge Ende des 
berate ausgabauten Rohrstrangs (11. 11*. 

im 

(!) Vfiederhden der VorlaTvensschntta (b) bis 
(a). 

Vertahren nach Anspruch 1. dadureh gekerov 
leichnetoafliteaufweHbere Rchn a Qcfci(n. IV. 
11", 11") raigttrrrog zisammangafcooene, CLrfweft- 
bare Bander verwendrt warden, deran Enden sfcri 



raum(25)vertoeiwW. 

io 6. Vertahren nach Anspruch 5. dadureh ©ekemv 
zelchnet, daB da torflOBung daa Rhgrauns (25) 
fiber hafcbonsdOsen (2$ am vcrtr i eb sa boewand- 
tan Ende des Schicfcchwames (3) ertdgt 

23 7. Vertahren nach einem der AnsprOche 1 fate 6, 
dadureh gafcefvuafchnet, dafl deAUfchlungdes 
Sdiadschwanzinnenraurii gegen drocKendes 
Nasser Oder gegen sine VertOtmassa mmals zwi- 
schen der AuBenwandung der Rehrst0cha(11. IV. 

3D If. II") und der Inoenwandung dee Schid- 
sebwanzes (3) angeorcheter (toga aua gumrrtda- 
stischamMatartaJartolgt 

8. Vertahren nach einem der AnsprOche 1 bis 7. 
dadureh gefcennzeJchnet, daB dar Tranaport der 
■jfwrtbaren tahrdOcfce (1H einem Montier- 
wagen<28) artotgtder da RchrfiOd«j(in 

) tamporiert und dort auf - 



9. Vartahran nach Anspruch 8. dadureh gekenn- 
refchnet, daB der Montierwagen (28) beim Durctv 
lauten dea Rchrstrangs (11. 11*. 111 da 
Vereofgungsleilungen (18) der vbftrfebsrnaadane 
(1l)anrtebtsocteBc8esedenTnavportder Rohnv 
tocha (m nJeh t baWndam. 

ia Vartahran nach einem dar AnsprOche 8 und 8. 
dadureh gekertnzetehnet, daB der Mcntierwaoen 
(28) kn Sc hfc fcchwer g (3) an da Vtortnetema- 
GChino (1) angetoppclt wad. 



11. Vertahren nach Anspruch 10. dadureh i 

ratchn*, dafleao En agUMWO rgung und/bder dto 
Stauerungc*Mc**ierwaoerw(^ 
ten Zustand Ober cfie Vbrtiebemaschine (i) < 



12. Vertahren nach einem dar AnsprOche 1 bfe 11. 
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dadUch ggkeoiualchnot, daB zmXttzich zum sut- 
werbaren Rohrsajdt (11") jamaus em 2ueatzrohi- 
e*)ck(ir)htoScriTdschwaret^^ 
wofchas nech dam AiMm. Anetieren und 
Ansetrond«Rohrett)d«(in«ndenbereds8iJ6- 5 
gabauten Aorvstang (11. 11*. ir. 13, 131 * <*«n 
Baraich der StoBkante (12) rwfedwn dam Rohr 
«Dc#<(inunddBmRohrs»ranQ(11 ( IV. 11". 13. 
17) varbracN und dorl aulgewaitat trncd. bis as an 
den foenwandungen das Rctrstucto (11") und 10 
dea Rohrstranga (11) anSegt. wonach de Aufwei- 
lunQ arietiortwird. 

13. Vertehren nech Anspruch 12 und einem dar 
Anspr0cr»6bis1l.ctadurchgel^ ts 
dwMorr6arw^(28)taw6flRainBohrrtk*(11-) 
und am ZueatziorvstOck (13") zusammen In dan 
SchUsctiwanz (3) tranaportart aitichst obs 
Rohrsttck (11") aufweoet, arrefiert und an dan 
berefts ausgebauten Rohrstrang (11) ensetzl, und 20 
danech das ZUsatirohrstDck (13") in Roetton 
bring! aufwdtot und arratiart 

14. Verfahren nach ainam dar AnsprOche 1 bia 13. 
deduct) getermzelchnet da€ eamSche vertah- 2s 
ransscfTTua lemgesssuen arwgen. 

15. Anordnung xur DurrttQhrung daa veriahrens nech 
einem der AnsprOche 1 bit 14. urrtassend: 

30 

- ena Vbrtn^barnaachina (1) mrt ainem ScNd 
(2) und ainem Schndachwanz (3). 

• ana AnzahJ von aufareibaren Rohrsttcken 

(i1.1r.1r.11iL 

- einTfanaportmatal(28)a«nTr»napor1d«r^ * 
waabaren RohfStocks (111 * SchW- 
GChwam(3). 

• *jlwefteinn<taungen (21) mm AufweKen der 
RohratOcka (11, IV. 11" 11"). 

- Anebervornchaxigen mm Arretieren der Auf- «o 
weitung, 

• eina Pos«oniere«ichtung (16) rum Ansetzen 
der aufgewefteten Rohrstocte (ill an daa 
vurtlebesan^BidadeabareteauEgabaAdao 

Rohrstanga(11.l1Ml"). « 

• aca* MM po. 14, 15) lumAueecNeban der 
aulgeweiteten RrjhrstOcka (11. IV, 11 s , 111 
ausdemScridEchwenz(3). 

15. Anordnung nach Anspruch 15, dadurch gakenrv so 
zaichnat, dafl (fa autwatfcaren Rohrstocke (11. 
tr. m 111 nngfOmag zusamrrterigebogene. auf- 
warfbara Bandar art. daren Endan sch in 
Unreanp ^n ctriung)ewefls obarteppen. 

60 

17. Anordnung nach ainem dar AnsprOche 15 cdar 16. 
dadurch gatorsizalchnet, daB am Scnadachwem 
(3) knjakfionsdOsen (26) angeortlnet sind. um dan 



Wngraum (25) zwischan dar AuBartwendUng des 
Rohrs&anga (11. 11*. 11") und dam amtehenden 
Bodan (24) zu varfolen. 

ia Anordnung nach ainam dar AnsprOche 15 bia 17. 
dadurch gelcannzolchnet, daB de aufwertoa/en 
RohrdOcks (11.1V. 11", 111m»antwer AuBerv 
wendung angebrachtan Ringen aua ^mnietasth 
achem Material varaahen sind 

19. Anordnung nach ainam der AnsprOche 15 bis 18. 
dadurch geJoxmzelchnet, daB da AuBenaanten 
dar aufwetoeran RohrstOcki ma ainem gummieta- 
SDScnan Maton&i uDerzogen em. 

2a Anordnung nech dan AwprOchan 16 und 19. 
dadurch geteennxeterinet, daB km Obartappungs- 
baraich dar aufwaifcvan Bfinder jewels eina rn 
wesarffcfcena^vertaufaricSe.zw^ 
lappenden Bendanden angeordnete Didtung vor- 
handan teL 

21. Anordnung nach ainem der AnsprOche 15 bis 20. 
dadurch gekennzelchnet, daB daa Transportrrittel 
etn Monti erwagen (28) ist dor sine BetaJgungavor- 
ricltt^ (2^fordla Aufwadairtlcfa^^ 

22. Anordnung nach Anspruch 21. dadurch gekarm- 
zaschnet, daB da Ntortrtetemescrine (1) eina 
Arxtockstafign(17)zumAnk3ppein 

gene (28) aufwatsr 

2X Anordnung nach Anspruch 22. dadurch gefcarm- 
zaichnet, daB de Fce&onfreinricrtfung (16) dar 
Andockstsfion (17) njgeoronei ist 

24. Anordnung nach ainem dar AraprOche 22 Oder 23. 
dadurch gakannzaichnat, daB der Mcntfarwagen 
(28) Ober cfie Andoda aa Bon (17) mt den Versor- 
gungGtodungen (1 B) der V^ebGmascWna (1) var 
bMbarU. 

25. Anordnung nach ainem dor AnsprOche 21 bis 24. 
dadurch gatoaw tt akhnat, daB dar Mertferwanan 
(28) MHtal (34) zum Anhaben dar Va rsorgungsiei- 
t^g«n (1B) der Vbrtri«b6rTasct*w (1) aufwaiat 

26. Arvrdnung nach ainam der AnsprOche 15 bis 25. 
dadurch gekewueichne*, da9 «u*ractoe/e Zusatz- 
rvhrslOcka (13) zum Anlegen an de Innenwandun- 
gen jewels zweiar barwehbartar RohrstOcka (11. 
1 1 •) kn Baraich von daren zwischeni aganden StoB- 
tanfee (12) vorgasahen sind. 

27. Ancrdnung nach Anspruch 26 und ainem der 
AnsprOche 21 bis 25. dadurch gekemzeschnet, 
daB der Montierwagen (28) fOr den paarwetaen 
Transport von rrsndestens cmem Rohrstock (111 
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und mindastona mnom Zu sattt oh i sta ck (13*) mxr 
gab«alirturri)awaHamBeta6g u ^^ 
(29| am Aufweften da* Rohroocto (111 
Jewels cine weftare Bettflg^gs^ofrtchuig £7) 
zum Atrfweien dee Zusatoohretodcs (131 s 



2a. Anofttoo nach Anapruch 27. dadurch gakarev 
xtfchn*, (tea <*• b»den I 
gen (29. 29) unefehanglg vonef nender t 
unafahflntfg voneinander anhebbar und abeanfear 



and. 

2fc Anorctaung nach einem der *wprOcha 15 1* 2& is 
dadurch gataaraueichnet, deB die Vbrtfebem*- 

(40) kLL daw und daWntor ndat Gbar da 
Au6anwandung das Schfttechwanm (3)1 
bart Waapannainhe&an (47, 4^ auhvaat 
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Fig. 5 
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(54) Process and Arrangement for Producing a Tunnel by the Shield Driving 
Method 

(57) Proposed are a process and an arrangement for producing a tunnel by the 
shield driving method. First, a roadheader 1 with a shield 2 and a shield 
tail 3 is advanced while shoving a pipe segment 11 out of the shield tail 
- 3. Then an expandable pipe segment 11 ,H is transported through the 
already supported pipeline 11, ll 1 , 11" into the shield tail 3 and 
expanded there. Upon completion of the expansion operation, the expanded 
pipe segment 11*" is attached to the bore feed-sided end of the already 
supported pipeline 11, ll 1 , 11" and is shoved out of the shield tail 3 as 
the roadheader 1 is advanced. These process steps are repeated so that 
the result is an immediate support of the tunnel that is produced with a 
pipeline comprising expanded pipe segments (11, 11', 11", ll'"). 

An especially preferred variant of the process provides the transport 
of expandable auxiliary pipe segments 13 w into the shield tail 3. Said 
pipe segments are expanded in the area of the abutting edges 12 between 
two pipe segments 11, 11 111 and in this manner center and stabilize the 
pipeline. 

The invention is applied preferably in the remote controlled 
production of impassable sewers . 

Figure 3 

[see source for figure] 
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Description 

The invention relates to a process for producing a tunnel by the shield 
driving method and an arrangement for carrying out the process. 

The production of tunnels by the shield driving method wherein the 
immediate support is effected by erecting tubbings has been known for a long 
time. To this end, the shield tail of the roadheader exhibits a tubbing 
erector, which assembles the individual tubbings into one tunnel tube in the 
protection of the shield tail. The result is a tube that is produced in situ 
and which comprises a plurality of individual segments. 

In the field of so-called micro tunneling, thus in the remote controlled 
production of sewers, the tubbing support method is not possible, because the 
assembly of the tubbings into one tube cannot be fully automated or carried out 
by remote control. 

Impassable sewers, especially house connections, lines for watering and 
drainage or supply and disposal lines, are still produced in many cases by the 
open trench method. Correspondingly, micro tunneling with immediate support 
offers now significant advantages. 

The goal of immediate support by the micro tunneling method is reached as 
follows. Starting from a starting shaft, a roadheader is advanced into the soil 
by means of a thrust-boring unit. When the thrust-boring unit is fully 
extended, the tunneling work is stopped. The thrust-boring unit is retracted; 
and a pipe segment is attached to the end of the shield tail. The thrust-boring 
unit pushes the pipe segment, and with it the roadheader, into the soil in 
order to continue the tunneling work. The result of inserting in succession 
other pipe segments into the thrust boring unit is a pipeline, at the tip of 
which is the roadheader. 

In this prior art procedure the force of the thrust boring unit acts on 
the pipe segment, which is installed last and by means of which said thrust 
boring unit acts indirectly on the roadheader so that the force required to 
advance increases as the length of the pipe increases, and, correspondingly, as 
the friction in the remaining soil increases. Depending on the nature of the 
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soil, the result is, therefore, a maximum pipe length, beyond which the use of 
extra expansion stations, which must be actuated and supplied, is necessary.. In 
addition, it is very expensive to produce curved tunnels by the aforementioned 
method . 

Proceeding from this state of the art, the object of the invention is to 
provide a process and an arrangement to produce a tunnel by the shield driving 
method, with which impassable tunnels and sewers with immediate support in 
particular can be produced without any problems, even over long distances and 
optionally with curves, while avoiding open trench construction. 

This problem is solved by means of the process with the features of Claim 
1 or by means of the arrangement with the features of Claim 15. 

According to the invention, when the roadheader advances with a shield 
and a shield tail, first a pipe segment is shoved out of the shield tail. 
Starting from the starting shaft, an expandable pipe segment is transported 
through said initial pipe segment as far as into the shield tail, where it is 
expanded to the same diameter as the pipe segment that is already shoved out. 
The expansion operation is stopped. The expanded pipe segment is attached to 
the pipe segment that is pushed out and, as the roadheader continues to 
advance, shoved out of the shield tail. Then another expandable pipe segment is 
transported through the pipeline, formed by means of the two set pipe segments, 
into the shield tail, expanded there, stopped, and attached to the supported 
pipeline. These process steps are repeated until the desired length of tunnel 
is achieved. 

With the process, according to the invention, a pipeline is produced that 
is assembled like links and that can also exhibit curvatures .< The pipe segments 
that are shoved out at one time remain stationary with respect to the remaining 
soil so that relatively small radii can be bored during tunneling. In addition, 
the forces, required for advancing, are independent of the distance between the 
roadheader and the starting shaft . 

Since complete pipe segments are transported as a whole into the shield 
tail and expanded there only to the desired diameter, it is possible, compared 
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to the prior art tubbing support, to build the support of the tunnel in the 
shield tail by remote control and to produce impassable sewers as well. 

The inventive arrangement for carrying out the process comprises not only 
a well-known roadheader with a shield and a shield tail, but also a number of 
expandable pipe segments; a transport means to transport these pipe segments 
into the shield tail; expanding devices to expand the pipe segments, which are 
attached preferably to the pipe segments themselves; stopping devices to stop 
the expansion, whereby the expanding devices are designed self -stopping; a 
positioner to attach the respective pipe segment, expanded in the shield tail, 
to the already supported pipeline; and a means to shove the expanded pipe 
segments out of the shield tail, which can simultaneously cause the advance of 
the roadheader. 

« 

The expandable pipe segments comprise preferably expandable bantfs, which 
are bent together in the shape of a ring and whose ends overlap in the 
circumferential direction. Expandable bands of this type are already used to 
seal leaks in sewers and are disclosed, for example, in DE 93 13 379 Ul or DE 
44 01 318 C2. Such a band is made expediently of elastically deformable 
material, for example, steel sheet. 

Usually an annulus remains between the pipe segments, which are shoved 
out and expanded inside the shield tail and which form the pipeline, and the 
remaining soil. This annulus is expediently filled, for example, with a fast 
curing suspension, in order to support the pipeline and to give it an adequate 
hold to advance the roadheader. Preferably, the annulus is filled using 
injection nozzles on the end of the shield tail facing away from the driving 
operation . 

To prevent any pressure -exerting water from penetrating into the interior 
of the shield tail and to keep the filler for the annulus away from the 
interior of the shield tail, it is advantageous to attach rings made of 
material with rubber-like elasticity between the outside walls of the pipe 
segments and the inside wall of the shield tail. As the pipe segments expand, 
said rings rest as seals on the outside walls of said pipe segments and 
simultaneously on the inside wall of the shield tail. These rings can be 
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attached either to the outside walls of the pipe segments or remain stationary 
on the inside wall of the shield tail. 

The abutting edges between the individual pipe segments can be sealed 
against pressure- exerting water or against the filler by coating the outside 
edges of the pipe segments with a material exhibiting rubber- like elasticity so 
that, when a pipe segment is attached to the pipeline, the material exhibiting 
rubber- like elasticity impacts on a material exhibiting rubber- like elasticity. 

When bands, which are bent together in the shape of a ring and whose ends 
overlap in the circumferential direction, are used, it is advantageous for a 
seal, which runs essentially in the axial direction, to be disposed between the 
overlapping ends of the band in order to prevent water or filler from 
penetrating at this point into the interior of the pipeline. 

It is especially advantageous if the expandable pipe segments are 
transported into the shield tail with an erector car, whereby the erector car 
carries an actuator for the expanding devices and with whose aid the pipe 
segments are expanded in the shield tail. The expanding devices of the 
expandable pipe segment can engage with the actuator of the erector car as 
early as in the starting shaft. Upon transport through the , pipeline, the 
erector car is positioned in the shield tail. Then the actuator is actuated and 
the pipe segment is expanded. Thus, it is guaranteed in this manner that the 
pipe segments are expanded by remote control or automatically. 

The erector car can transport the expandable pipe segments individually 
or_ in pairs into the shield tail. The erector car can cover virtually the 
entire distance between the roadheader and the starting shaft while the pipe 
segment that is expanded last is shoved out so that the back' and forth of the 
car does not result in any delays. 

The supply lines required to operate the roadheader are located in the 
already supported pipeline and are dragged behind the roadheader. They have to 
be previously threaded into the expandable pipe segments in the starting shaft 
so that the supply lines, lying on the inside wall of the pipeline, prevent the 
transport of the pipe segments into the shield tail. To eliminate these 
difficulties, the erector car is advantageously provided with a device that 
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lifts the supply lines in front of the erector car and deposits them again 
behind said erector car. Thus, the expandable pipe segments can also be 
transported in the threaded- in state through the pipeline without any 
impediments . 

There are other advantages when the erector car in the shield tail is 
coupled to a docking station of the roadheader. . The erector car is connected 
rigidly to the roadheader in a position defined relative to the shield tail 
before the pipe segment is expanded. The positioner can be assigned to the 
docking station and can act on said station so that the newly expanded pipe 
segment is attached accurately to the already supported pipeline either by 
remote control or automatically. 

Furthermore, the docking station offers the option of connecting the 
erector car by way of suitable coupling elements to the supply lines of the 
roadheader. For example, the control pulse for the actuator can be sent over 
the docking station to the erector car, or said erector car can be supplied 
with current, compressed air, hydraulic oil or the like for the mechanisms that 
are present on the erector car to expand and to position the pipe segment. 

An especially preferred further development of the process, according to 
the invention, lies in the fact that, in addition to the expandable pipe 
segment, an auxiliary pipe segment is transported into the shield tail. After 
the pipe segment has been expanded, stopped and attached to the already 
supported pipeline, said auxiliary pipe segment is brought into the area of the 
abutting edge between the pipe segment and the pipeline and is expanded there 
until it rests against the inside wall of the pipeline. Then the expansion of 
the auxiliary pipe segment is stopped. 

An erector car is used to transport a pipe segment and an auxiliary pipe 
segment expediently. Said erector car transports the two parts together into 
the shield tail. Then it expands first the pipe segment, stops and attaches to 
the already supported pipeline, and thereafter brings the auxiliary pipe 
segment into position, expands and stops. Not until after these process steps 
is the pipe segment shoved out of the shield tail as the drilling operation 
advances. 
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In an especially advantageous variant of the process there is a pipeline, 
coinprising pipe segments that are put together. Any connecting collision 
between two adjacent pipe segments has an auxiliary pipe segment, forced 
simultaneously against the inside walls of both pipe segments. This auxiliary 
pipe segment can be designed as long as the actual pipe segments so that the 
result is a double walled pipeline. To save material and to enable small radii 
of curvature of the tunnel, the auxiliary pipe segments are preferably designed 
significantly shorter than the actual pipe segments. 

The auxiliary pipe segments offer the significant advantage that they 
center the adjacent pipe segments and stabilize them in their positions 
relative to each other. In addition, they seal the pipeline, formed by means of 
the pipe segments, outwardly, even if the curvatures of the tunnel produce 
fingers between the individual pipe segments. 

The entire inventive process to produce tunnels by the shield driving 
method can be carried out by remote control, a feature that is of the utmost 
importance for impassable sewers. 

Besides the advantageous further developments of the inventive process, 
which are apparent from Claims 2 to 14, advantageous designs of the inventive 
arrangement follow from Claims 16 to 29. 

The arrangement to carry out the process can comprise in particular an 
erector car, which carries an actuator for the expanding devices, whereby said 
actuator comprises in essence at least one rotating tool, which engages with a 
pinion of the expanding devices during the expanding operation of the pipe 
segment, and can be raised and lowered. Thus, the said pinion of the expanding 
device can be previously mounted on the rotating tool, which is oriented 
preferably upward, in the starting shaft and can remain in engagement with the 
expandable pipe segment during the transport of the said expa n da b le pipe 
segment. After the erector car has arrived in the shield tail, the rotating 
tool can be raised until the pipe segment sits close to the apex of the shield 
tail. Then the pipe segment can be expanded without any impediments by simply 
rotating the rotating tool. 
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To carry out the variant of the process, which works with auxiliary pipe 
segments, the erector car has preferably two actuators, which can be actuated 
independently of each other, raised and lowered independently of each other, as 
well as slid head on. Thus, a pipe segment can be expanded first in the above- 
described manner and added to the already supported pipeline. Then the second 
actuator for the auxiliary pipe segment can be slid along the axis of the pipe; 
and by raising the related actuator, the auxiliary pipe segment can be brought 
close to the apex of the inside wall of the pipeline and expanded. 

The inventive process and the arrangement to carry out the process are 
explained in detail below with reference to one embodiment, described by means 
of the attached drawings. 

Figure 1 is a side view of a roadheader with the front end of the already 
supported pipeline. 

Figure 2 depicts Detail II of Figure 1. 

Figure 3 is a view analogous to that of Figure 1 during a subsequent process 
step. 

Figure 4 depicts Detail IV of Figure 3 during a still later process step. 
Figure 5 is a sectional view along the line V - v, according to Figure 3. 
Figure 6 is a perspective drawing of an erector car. 

Figure 7 depicts a section of an impassable sewer produced with the invention. 

Figure 8 is a view analogous to that of Figure 1, but of a different 
embodiment . 

The roadheader 1, depicted in Figure 1, comprises a shield 2 with a 
following shield tail 3 and a cutting wheel 4, which is provided with sintered 
carbide tools 5. The overburden conveyed into a crusher area S is moved over a 
conveying line 7 into the starting shaft (not illustrated) . 
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The roadheader 1 can be guided by means of control cylinders 8. A rotary 
drive 9 generates the rotary motion required for the drill feed, whereas the 
tunneling force is generated by means of the driving cylinders 10, which are 
braced against the pipeline formed by means of the pipe segments 11, 11' , and 
11". 

Auxiliary pipe segments 13 and 13 • , sitting close to the inside walls of 
the pipe segments 11, 11*, 11", are disposed at the abutting edges 12, 12' 
between the individual pipe segments 11, 11' and 11". Said auxiliary pipe 
segments stabilize the pipeline and seal against penetrating water. 

The driving cylinders 10 are braced with their piston rods 14 against a 
pressure plate 15, which in turn rests against the foremost pipe segment 11. 

A positioner 16, which interacts with a docking station 17, as well as 
supply lines 18, holding plates 19 and guide rails 20 are also visible. The 
function of these parts is explained below. 

Figure 1 and Figure 2, an exploded drawing of the Detail II of Figure 1, 
show the process step, wherein a pipe segment 11 is shoved out of the shield 
tail 3 while the roadheader 1 advances simultaneously. In addition, it is clear 
from Figure 2 how the piston rod 14 is braced against the pressure plate 15, 
and said plate in turn against the pipe segment 11. The auxiliary pipe segment 
13 sits on the abutting edge 12 between the pipe segment 11 and the pipe 
segment ll 1 . Both parts, the pipe segment 11 and the auxiliary pipe segment 13, 
have been expanded, positioned and stopped before the expulsion operation. 

Both the pipe segments 11, ll 1 , 11" and the auxiliary pipe segments 13, 
13 1 are made of steel sheet bands, which overlap in the circumferential 
direction. Each of the ends of the bands, which belong to the pipe segments 11, 
11', 11" and lie outside in the overlapping area, bears two pinions, which 
engage with a rack- like slot in the inside end of the band and form together 
with said end the expanding devices 21. By rotating the pinions, the two 
overlapping end3 of the bands are moved head-on, a feature that causes the 
expansion of the pipe segments 11, 11', 11". The auxiliary pipe segments 13, 
13 1 are also provided with such expanding devices 21*. 
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The outside edges of the pipe segments 11, 11' bear peripheral annular 
sealing profiles 22, 22 1 , by means of which the abutting edge 12 is sealed. The 
sealing effect is further increased by pressing the auxiliary pipe segment 13 
against the inside walls of the pipe segments 11 and 11' in the area of their 
abutting edge 12. 

The sealing profiles 22, 22' are provided on the outside with peripheral 
annular sealing lips 23, 23' , which assume the function of sealing rings. As 
evident from Figure 2, these sealing lips 23, 23* prevent any pressure -exerting 
water present in the remaining soil 24 from penetrating, between the pipeline, 
formed by means of the pipe segments 11, 11', 11", and the inside wall of the 
shield tail 3 into the interior of the roadheader 1. 

The annulus 25, remaining between the pipeline 11, ll 1 , 11" and the 
remaining soil 24, is filled with a suspension 27, introduced through injection 
nozzles 26. The injection nozzles 26 are depicted only schematically. They are 
located expediently in the area of the end of the shield tail 3 that faces away 
from the drill feed. 

If Figures 1 and 2 depict the process step, wherein the roadheader 1 is 
driven forward and the pipe segment 11, added last, is shoved out of the shield 
tail 3, then Figure 3 depicts the process step, wherein a pipe segment 11'", 
transported through the already supported pipeline 11, ll 1 , 11", is expanded in 
the shield tail 3 and is attached to the pipe segment 11. At the same time the 
roadheader 1 is standing still, the piston rods 14 are retracted into the 
driving cylinders 10, and the pressure plate 15 is pulled away from the pipe 
segment 11. 

The pipe segment 11'", which has just been brought into the shield tail, 
has been transported together with an auxiliary pipe segment 13" on an erector 
car 28 (depicted here in a simplified manner) through the pipeline 11, 11*, 
ll". At this stage the erector car 28 is coupled to the docking station 17 and 
brought into position by means of the positioner 16. The pipe segment 11 lies 
on two actuators 29 for the two expanding devices 21. Similarly the auxiliary 
pipe segment 13" lies on an actuator 29' for the expanding device 21'. The 
actuators 29, 29' comprise in essence rotary tools 30, 30', which engage with 
the above -described pinions of the expanding devices 21, 21 1 . 
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The actuators 29 for the pipe segment 11'" are assigned to a front work 
table 31 of the erector car 28; they can be raised and lowered. The actuator 
29 1 for the auxiliary pipe segment 13" sits on a rear work table 32, which 
belongs to the erector car 28, can also be raised and lowered, and can be slid 
in relation to the front work table 31. This state is indicated with a double 
arrow . 

Both the front work table 31 and the rear work table 32 of the erector 
car 28 have bracing cylinders 33 and 33 1 , which guarantee during the transport 
of the pipe segment 11 • " and the auxiliary pipe segment 13" that the rotary 
tools 30, 30* remain in engagement with the respective expanding devices 21, 
21'. To raise the actuators 29, 29', the bracing cylinders 33, 33' are pulled 
in. 

The erector car 28 exhibits not only wheels, which are not visible here 
and which brace the erector car 28 against the pipeline 11, 11', 11° and are 
disposed in front of the pipe segment ll 1 " or behind the auxiliary pipe segment 
13", but also guide wheels 34, which run in the guide rails 20. The guide rails 
20 carry the supply lines 18 by means of holding plates 19, which are provided 
at regular intervals. When the erector car 28 traverses the pipeline 11, 11', 
11", the guide rails 20 are raised due to the guide wheels 34 so that owing to 
the holding plates 19 the result is that the supply lines 18 are raised in the 
area of the erector car 28. Therefore, the supply lines 18 do not constitute an 
impediment during the transport of the pipe segment 11 1,1 and the auxiliary pipe 
segment 13". 

Figure 4 shows the Detail IV of Figure 3, but during a process step that 
takes place later as compared to that shown in Figure 3. The pipe segment %l tm 
has already been expanded and added to the front end of the pipeline 11, 11', 
11", thus to the pipe segment 11. The expanding devices 21 are self -arresting 
so that the expansion is permanent. The rotary tools 30 of the front worktable 
31 have already been retracted again and are no longer in engagement with the 
pinions of the expanding devices 21 . 

The rear worktable 32 was slid forward in relation to the front 
worktable; and thus the auxiliary pipe segment 13- was moved into position. The 



10 



EP 0 881 359 Al 

auxiliary pipe segment 13" is now in the area of the abutting edge 12 between 
the pipe segment 11 and the pipe segment By raising the rotary tool 30* 

into the apex of the pipeline 11, 11 ' " and by rotating the pinion of the 
expanding device 21', the auxiliary pipe segment 13" is expanded and braced 
against the inside walls of the pipe segment 11 and the pipe segment 

Figure 5 is a sectional view along the line V - V of Figure 3 . On the 
outside one can recognize the (cut) shield tail 3 and in a top view the pipe 
segment 11 and the auxiliary pipe segment 13, both of which form the front end 
of the already supported pipeline. The pipe segment ll 1 ", transported with the 
erector car 28, is also depicted as viewed from the top, whereby one can 
recognize that it exhibits two overlapping ends and can be expanded by means of 
the relative motion of the two ends. 

The (simplified) erector car 28 comprises not only the already described 
rotary tools 30, the front work table 31, which alone is visible in this 
drawing, and the bracing cylinders 33, but also a frame 35, which carries, on 
the one hand, the work tables 31, 32 and, on the other hand, the wheels 36 
(which cannot be recognized in Figure 3), by means of which the erector car 28 
can be moved back and forth in the pipeline 11, ll 1 , 11". 

On the front end of the erector car 28 is a coupling device 37 to couple 
to the docking station 17 of the roadheader l. 

Furthermore, it is quite evident from Figure 5, how the guide wheels 34 
of the erector car 28 run in the guide rails 20, which raise the supply lines 
18 below the erector car 28 by means of the holding plate 19. 

Figure 6 is a perspective view of an example of an erector car 28, which 
has already been depicted (in a simplified form) in Figures 3, 4, and 5. On the 
frame 35 is a front work table 31, which carries two rotary tools 30 as the 
actuator 29 for the expanding devices 21 of the pipe segments 11 1 " . On these 
rotary tools 30, which can be raised and lowered, rests a pipe segment 11 ,M , 
which is indicated by the dashed-dotted line. The front work table 31 is 
provided on the right and the left with bracing cylinders 33, which give the 
pipe segment 11 1 " in interaction with the rotary tools 30 a secure hold for the 
transport. 
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The rear worktable 32 of the erector car 28 is mounted on the frame 35 by 
means of traversing rails 38 and oblong holes 39 so as to slide longitudinally. 
It carries a rotary tool 30', which holds the auxiliary pipe segment 13", which 
is also indicated with a dashed-dotted line, in interaction with the bracing 
cylinders 33 • , which are disposed on the right and the left. • 

Behind the auxiliary pipe segment 13" the frame 35 of the erector car 28 
is connected to two wheels 36, which are bent down and which, owing to their 
downward angle, roll down vertically on the surface of the inside wall of the 
already supported pipeline 11, 11', 11". Similarly there are two wheels 36, 
which are bent down, in front of the pipe segment ll 1 Between the two front 
wheels 36 there is a coupling device 37 to couple the erector car 28 to the 
docking station 17 of the roadheader 1. 

The guide wheels 34, which are also attached to the frame 35, run in the 
guide rails 20, in order to raise them together with the supply lines 18 (not 
illustrated here) in the area of the erector car 28. 

Finally Figure 7 shows a section of the pipeline 11, 11 ' , 11", 11'" 
produced in the process of the invention with the arrangement of the invention. 
The dashed lines indicate how the auxiliary pipe segments 13, 13 1 and 13" sit 
inside the pipe segments 11, 11', 11", 11'". It is also evident from this 
drawing that the sealing lips 23, 23* of the sealing profiles 22, 22* act as 
peripheral sealing rings. 

Figure 8 depicts another embodiment of an arrangement of the invention in 
accordance with the drawing in Figure 1. The roadheader 1 of this embodiment 
contains a telescope member 40, which is formed in essence by means of an 
external encasement tube 41 and an inside tube 42, which belongs to the shield 
tail 3 and can be slid coaxial ly relative to said encasement tube. To accompany 
the displacement of the encasement tube 41 in the direction of the inside tube 
42, there is also the conveying line 7 with a telescope section 43. 

The telescope member 40 is extended and retracted again by means of 
telescope cylinders 44, which are braced on the front portion of the roadheader 
1 by means of front bearings 4 5 and are braced on the rear portion of the 
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roadheader 1 by means of rear bearings 46. In front of the telescope member 40 
the roadheader 1 has a number of front bracing units 47. Similarly bracing 
units 48 are also behind the telescope member 40 so as to be distributed over 
the periphery of the roadheader 1. 

The bracing units 47 and 48 comprise two lifting cylinders 49, by means 
of which an outer wall section 50 can be pushed into the surrounding soil 24 
and pulled out again. The result of alternately actuating the front bracing 
units 47 and the rear bracing units 48 and extending and retracting the 
telescope cylinders 44 in synchronization is a worm-like advancement of the 
roadheader 1 so that for tunneling it is braced in essence only against the 
remaining soil 24 and not against the supported pipeline 11, 11', 11", ll 1 ". 

Thus, the embodiment of an arrangement of the invention depicted in 
Figure 8 enables continuous tunneling, while the pipeline 11, ll 1 , 11", 11'" is 
produced in the protection of the shield tail 3. 

The operating mode of the embodiment depicted in Figures 1 to 6 is 
discussed once again with reference to Figures 1 to 6. 

In the starting shaft (not illustrated) an expandable pipe segment ll 1 " 
and an auxiliary pipe segment 13" are mounted on the rotary tools 30, 30' of 
the erector car 28 and braced on the erector car 28 by means of the bracing 
cylinders 33, 33'. Then the erector car 28 is driven through the already 
supported pipeline 11, 11', ll" up to the shield tail 3 of the roadheader l. In 
do doing, it is braced by means of four wheels 36 against the inside wall of 
the pipeline 11, 11', 11". Simultaneously, the guide rails 20 are raised in 
front of the erector car 28, and with them the supply lines 18 by way of the 
holding plates 19, and deposited again behind said erector car. 

Parallel to this procedure, the roadheader 1 is driven into the soil 24; 
and at the same time the expandable pipe segment 11, which was attached last, 
is shoved out of the shield tail 3 in that the driving cylinders 10 are braced 
against the pipe segment 11 by way of the pressure plate 15 (see Figure 1 and 
Figure 2) . 



13 



EP 0 881 359 Al 



After the pipe segment 11 has been almost completely pushed out of the 
shield tail 3, the piston rods 14 are driven into the driving cylinders 10; the 
tunneling work is stopped; and the erector car 28 is coupled by way of the 
docking station 17 to the roadheader 1. By means of the positioner 16 the 
erector car 28 is positioned in such a manner that the pipe segment 11* * 
transported on the erector car 28 rests, after expansion, against the front 
edge of the pipe segment 11 (see Figure 3) . 

To expand the pipe segment 11*", the two rotary tools 30 of the front 
work table 31 of the erector car 28 are raised until the pipe segment 11, which 
is not yet expanded, sits in the apex of the shield tail 3. Then the rotary 
tools 30 are actuated so that the expanding devices 21 expand the pipe segment 
11" After the sealing lips 23 of the sealing profiles 22 fit snugly around 
the inside wall of the shield tail 3, the expansion is stopped -- which is done 
most simply by a self -arresting expanding device 21 -- and the rotary tools 30 
are lowered again. Then the rear worktable 32 of the erector car 28 is moved 
ahead in the direction of the front worktable 31 to bring the auxiliary pipe 
segment 13" into a position between the pipe segments 11 and 11*. The rotary 
tool 30* is raised until the auxiliary pipe segment 13" sits in the apex of the 
two pipe segments 11 and 11'", whereupon the auxiliary pipe segment 13" is 
expanded by actuating the rotary tool 30 1 (see Figure 4). The expansion of the 
auxiliary pipe segment 13" causes a centering and stabilization of the two pipe 
segments 11 and 11* ■ and an improved sealing effect of the sealing profiles 22 
and 22', lying between said pipe segments. 

Finally even the rotary tool 30* is lowered onto the rear worktable 32 of 
the erector car 28, and the erector car 28 is driven back again into the 
starting shaft. The tunneling work can be resumed again, while the erector car 
28 runs through the pipeline 11, 11', 11", 11'" back into the starting shaft. 
The driving cylinders 10 are braced by way of the pressure plate 15 against the 
pipe segment 11 that has just been brought in. The annulus that remains 
between the outer wall and the remaining soil 24 when the pipe segment 11»" 
that has just been brought in is shoved out is filled with a fast curing 
suspension in order to stabilize the pipeline 11, 11', 11", 11'". 

The embodiment, which is depicted in Figure 8 and which differs from the 
embodiment just described, enables an uninterrupted tunneling, while the 
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production of the pipeline 11, ll B f 11", 11'" continues in the manner described 
above, because the roadheader 1 is braced in essence by means of the bracing 
units 47, 48 against the soil 24. 
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Patent Claims 

1. Process for producing a tunnel by the shield driving method with the 
following process steps: 

(a) driving a roadheader (1) with a shield (2) and a shield tail (3), 

(b) shoving a pipe segment (11) out of the shield tail (3) during 
tunneling, 

(c) transporting expandable pipe segment (11'") through the already 
supported pipeline (11, 11', 11") into the shield tail (3), 

(d) expanding the expandable pipe segment (11'") in the shield tail (3) 
and stopping the expansion, 

(e) attaching the expanded pipe segment (11'") to the bore feed-sided end 
of the already supported pipeline (11, 11 ' , 11"), 

(f ) repeating the process steps (b) to (e) . 



16 



EP 0 881 359 Al 

2. Process, as claimed in Claim 1, characterized in that expandable bands, 
which are bent together in the shape of a ring and whose ends overlap in 
the circumferential direction, are used as the expandable pipe segments 
(11, 11', 11", ll*") . 

3. Process, as claimed in either of the Claims 1 or 2, characterized in that 
the roadheader (1) for tunneling is braced against the pipe segment 
(11'"), which was attached last to the pipeline (11, ll f , 11"). 

4. Process, as claimed in any one of the Claims 1 to 3, characterized in 
that the roadheader (1) for tunneling is braced in the surrounding soil 
(24). 

5. Process, as claimed in any one of the Claims 1 to 4, characterized in 
that an annulus (25) , which is present between the outside wall of the 
pipeline (11, 11', ll M ) and the remaining soil (24), is filled. 

6. Process, as claimed in claim 5, characterized in that the annulus (25) is 
filled by means of injection nozzles (26) on the end of the shield tail 
(3) that faces away from the tunneling work. 

7. Process, as claimed in any one of the Claims 1 to 6, characterized in 
that the interior of the shield tail is sealed against pressure-exerting 
water or against a filler by means of rings, which are made of a material 
with rubber-like elasticity and are disposed between the outside wall of 
the pipe segments (11, ll 1 , 11", 11*") and the inside wall of the shield 
tail (3). 

8. Process, as claimed in any one of the Claims 1 to 7/ characterized in 
that the expandable pipe segments (11* ") are transported with an erector 
car (28), which transports the pipe segments (11'") into the shield tail 
(3) and expands them there. 

9. Process, as claimed in Claim 8, characterized in that, as the erector car 
traverses the pipeline (11, 11', 11"), the erector car (28) raises the 
supply lines (18) of the roadheader (1) so that they do not impede the 
transport of the pipe segments (11 ,B ). 
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10. Process, as claimed in either of the Claims 8 and 9, characterized in 
that the erector car (28) in the shield tail (3) is coupled to the 
roadheader (1) . 

11. Process, as claimed in Claim 10, characterized in that the erector car 
(28) in the coupled state is supplied with energy and/or controlled by 
way of the roadheader (1) . 

12. Process, as claimed in any one of the Claims 1 to 11, characterized in 
that, in addition to the expandable pipe segment (11 ,B ), an auxiliary 
pipe segment (13") is transported into the shield tail; and in that after 
expansion, stopping and attachment of the pipe segment (11"') to the 
already supported pipeline (11, 11', 11*, 13, 13*), said auxiliary pipe 
segment is brought into the area of the abutting edge (12) between the 
pipe segment (11'") and the pipeline (11, 11*, 11", 13, 13') and expanded 
there until it rests against the inside walls of the pipe segment (11'") 
and the pipeline (11), whereupon the expansion operation is stopped. 

13. Process, as claimed in Claim 12 and any one of the Claims 8 to 11, 
characterized in that the erector car (28) transports a pipe segment 
(11 » ") and an auxiliary pipe segment (13") together into the shield tail 
(3), then expands the pipe segment (ll ,n ), stops and attaches to the 
already supported pipeline (11) , and thereafter brings the auxiliary pipe 
segment (13") into position, expands and stops. 

14. Process, as claimed in any one of the Claims 1 to 13, characterized in 
that all of the process steps are remote controlled. 

15. Arrangement to carry out the process, as claimed in Claims 1 to 14, 
comprising: 

roadheader (1) with a shield (2) and a shield tail (3), 
a number of expandable pipe segments (11, 11', 11", 11'"), 

- transport means (28) to transport the expandable pipe segments (11'") 
into the shield tail (3), 

- expanding devices (21) to expand the pipe segments (11, 11', 11" 
ll ,,r ) , 
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stopping devices to stop the expansion, 
- a positioner (16) to attach the expanded pipe segments (!!•") to the 
sided-sided end of the already supported pipeline (11, 11*, 11"), 
and means (10, 14, 15) to shove the expanded pipe segments (11, 11*, 
11", 11 ■ ") out of the shield tail (3). 

16. Arrangement, as claimed in Claim 15, characterized in that the expandable 
pipe segments (11, 11', 11", 11'") are expandable bands, which are bent 
together in the shape of a ring and whose ends overlap in the 
circumferential direction. 

17. Arrangement, as claimed in either of the Claims 15 or 16, characterized 
in that injection nozzles {26) are disposed on the shield tail (3) in 
order to fill the annulus (25) between the outside wall of the pipeline 
(11, 11 • , 11") and the remaining soil (24). 

18. Arrangement, as claimed in any one of the Claims 15 to 17, characterized 
in that the expandable pipe segments (11, 11', 11", ll 1 ") are provided 
with rings, which are affixed to the outside wall of said pipe segments 
and are made of a material with rubber- like elasticity. 

19. Arrangement, as claimed in any one of the Claims 15 to 18, characterized 
in that the outside edges of the expandable pipe segments are coated with 
a material with rubber-like elasticity. 

20. Arrangement, as claimed in Claims 16 and 19, characterized in that there 
is a seal, which runs in essence axially and is disposed between the 
overlapping ends of the bands, in the overlapping area of the expandable 
bands * 

21. Arrangement, as claimed in any one of the Claims 15 to 20, characterized 
in that the transport means are an erector car (28) , which carries an 
actuator (29) for the expanding devices (21) . 

22. Arrangement, as claimed in Claim 21, characterized in that the roadheader 
(1) exhibits a docking station (17) to couple the erector car (28). 
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23. Arrangement, as claimed in Claim 22, characterized in that the positioner 
(16) is assigned to the docking station (17) . 

24. Arrangement, as claimed in any one of the Claims 22 or 23, characterized 
in that the erector car (28) can be connected by way of the docking 
station (17) to the supply lines (18) of the roadheader (1). 

25. Arrangement, as claimed in any one of the Claims 21 to 24, characterized 
in that the erector car (28) exhibits means (34) to raise the supply 
lines (18) of the roadheader (l) . 

26. Arrangement, as claimed in any one of the Claims 15 to 25, characterized 
in that the expandable auxiliary pipe segments (13) for affixing to the 
inside walls of two adjacent pipe segments (11, 11') are provided in the 
area of their abutting edge (12), which lies in between. 

27. Arrangement, as claimed in Claim 26 and any one of the Claims 21 to 25, 
characterized in that the erector car (28) is designed to transport in 
pairs at least one pipe segment (11 ,M ) and at least one auxiliary pipe 
segment (13") and exhibits an actuator (29) for expanding the pipe 
segment (11'") and another actuator (29* ) for expanding the auxiliary 
pipe segment (13") . 

28. Arrangement, as claimed in Claim 27, characterized in that both actuators 
(29, 29') can be actuated independently of each other, raised and lowered 
independently of each other, as well as slid head on. 

29. Arrangement, as claimed in any one of the Claims 15 to 28, characterized 
in that the roadheader (1) exhibits a telescopic telescope member (4 0) 
and bracing units (47, 48) which can be extended in the radial direction 
over the outside wall of the shield tail (3) in front of and behind said 
telescope member. 

(see source for figures] 
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